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INTRODUCTION
Previous sttldies from this laIboratory lhave demonstrated impairment of thle
clearance of E.scherichil coli from the bladdler cavity of the rat and mouse duir-
ing clhronic water dliuresis(1,2). During the course of adklitional experiments
dlesigne(l to test the effect of water cliuresis on urinary infections in the rat, it
was noticed that actute supptrative prostatitis was a commoni complication of
infection witlh Psczidornonias aer'liginosa. It was then recognized that despite
extensive investigation of uriinary infections in aninials, and despite the vast
cliinical literatture on prostatitis in man, the role of the prostate in models of
experimental urinary infection lhadl not been examined.
Thle present report is a study of prostatic infection in the rat using E. coli
ancl P. aeruiginiosa as the test organisms anid( ain investigation of the role of
prostatic infection in bacterial clearance from the uriinary tract (lutring clhronic
water (liuresis.
MATERIALS AND METHODS
The experimental animals were Spraguie-Dawley rats weighing 250-300 g
(males) and 200-250 g (females). The rats were lhouLsed individually in air-
cond(litioned qtuarters ancl fe(d Purina laboratory clhow l)ellets ad lib.
' Profesor- of Medicine. St1pporte(d by UtSPHS Devclopmenit Award No. 6K3-HD-22, 587 Na-
tionIal In1stittite of Chiil( Health aII(I Ililnali Development and by Reseaclh Granit 4767, IInstitute
of Allergy anid In fectiotIs Discase.
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experiments, 5% glucose (w/v) in sterile distilled water. The glucose drinking
fluid was measured and clhanged daily. Glucose (Irinking was begun 3-4 days
prior to the start of an experimenit to establislh water diuresis.
The teclhniques for culturing and enumerating the bacteria have been de-
scribed in previous reports from this laboratory(3,4). Data are expressed in
colony-forming units (viable units) per gram of tissue or per milliliter of urine.
Techniques for inoculating bacteria into the bladder cavity tlhrouglh an
open laporotomy lhave been described in earlier reports(l). The volume of the
inioculumn was always 0.1 ml.
Injections into the ventral lobe of the prostate were made with a 27-gauge
nieedle tlhrougli an open abdominal incision after gentle movement of the
bladder out of the field of visioIn. Care was (lirected to avoid intentional trac-
tion or manipulation of any otlher parts of thie urinary tract during the operative
plroceclule. The voltume of the inoculum was always 0.05 ml.
Quaintitative culture of organs was accomplislhed after lhomogenization in glass
gr-ini(ling tul)es. Culture of thie plrostate was accomplished in similar faslhion after
removal of both lobes of the prostate en bloc. The bladder was sectioned mid-
way between the base an(l the (lome and the latter portion lhomogenized for
ctulture. Urine were obtained by nee(lle aspiration of the bladder tlhrouglh a
laparotomy incision. Samples were serially cliluted in saline and adde(d to melted
agar for the pi-eparationi of pour plates. Wlhen Pseuidonomas was use(d as the test
org,anism 0.1 ml samples for culture were spread oni the surface of agar plates.
Bacteria recovered from tissues were identified on the basis of their gross ap-
pearances an(d cultutial clhai-acteristics in Sinmmon's citrate and Kligler's iron agar.
RESULTS
Inocutlationi of Pseudoomonals aeruginiosa itito the Bladder Cavity
The inoculation of Ps. aeugitaosa into the bladder cavity in normal male
rats resultedl in a hiighi freqIuency of recovery of b)acteria from tlhe prostate and
the comi-mon finding of gioss abscess formation (Table 1). Witlh inocula of less
tlh1an 107 Pseldomonai(is abscess formation wvas rare but did develop in one ani-
mtal after the injection of as few as 104 Pseutdorntioas into the bladder lumen.
It was of particular interest that urine samples were sterile in 11 of 21 rats
(lespite the findling of > 10:3 Pseuldornonas in the prostate. Even when as many
as l0-W1 microorganisms were recovered from the prostate, in 5 of 12 instances
the urine was sterile. All of those animals in whlicl prostatic abscesses were
visilble lhadl Pseuidomiionias in the urine. In a numl)er of animals bacteria were
recovere(l from the kidney Is well as the prostate in the presence of sterile urine.
No gross evidence of kidney infection was seen.
To (leterminie the role of the prostate as a factor in clearance of Pseuzdomonas
fromi the uriniary tract, tests were carried out in female rats. Four days after the
inoctulation of 107-108 Psentdomonas into the bladder lumen, 6/9 urines were
sterile in females as comlpare(l witlh 6/14 in males. WVitlh inocula of 105-10
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TABLE 1
BACITERIOLO(GIC STUI)mi.ns 4 DAYS AFTER INOCULATION OF PSEUDOMONAS AERUCINOSA
INTO THE BLADDER LUMEN OF MALE RATS DRINKING TAP XVATERa
Left
cululmn kidnley
1W9 0
102
0
03
0
()
102
103
102
12
lo-,~~ 100(1
0
0
1 ol;~~
10
0
0
0
0
0
0
0
1 04~~~
10'; I0
>103
0
0
0
1o:
0
102 102
0
10
Riglit
kidney
0
>1W)
0
0
0
102
0
102
0
0
0
102
103
0
() lo--
0
0
0
0
0
0
0
0
0
0
0
>105
>10'
0
0
0
0
10
0
0
0
0
0)
Bladder Prostate
>100
102 0
10: 10
102 1(0
10' >105
104 103
103 0
1 ()
10:1
102 103
>1IO 103
>1011
0 >10';
>10
>102
0
0
0
102"
0 0
10'
>102
103
0
0
0 0
0 0
102 (1
102-, >10O
0 0
0 1"02
0 0
104 103
aRestults iund(lerlinledl ilidicates finding of gross abscess.
Inno0 Urinie
102
105
0
0
10
104
104
>105
>104
>10'
0
10:3
0
0
0
0
0
0
0
0
0
>102
0
0
0
0
0
0
0
0
0
0)
0)
0
IPsenidomonas, after 4 days, the urine was sterile in 12/14 females as compared
witlh 8/11 males. Thus, there was no significant (lifference between males and
females regarding their ability to sterilize the urine 4 days after tlle inoculation
of Pse7dornonas into the bladder lumen. Whlereas microorganisms easily gained
access to the prostate from the bladder urine, the similarity of males and females
in sterilizing the bladder urine made it appear that the prostate was not an
important factor in determining the fate of bacteria witlhin the bladder cavity.
Iniocuilation of E. coli into the Bladder Cavity
The finding of prostatic abscesses after inoculation of Pseudomonas into the
bladder cavity promptedl an examination of the frequency of prostatic infection
after E. coli inoculation into the bladder lumen.
It was foundI that E. coli were also frequently and easily recovered from the
prostate, however, gross abscess formation was not observed (Table 2).
TABLE 2
BACTERIOLOcIC STUDIES 4 DAYS AFTER INOCULATION OF E. coli INTO THE BLADDER LUMEN
OF MALE RATS DRINKIN(. TAP WATER
Left Right
InocUlum kidni1ey kidn1ey Bladder Prostate Urine
108 102 104 0 0 103
103 102 103 0 103
0 0 102 0 0
107 0 0 102 104 0
1()2 >10'5 >IO 104 >10'5
0 102 104 106 104
0 0 102 0 0
0 0 102 104 103
10', 0 0 102 10 0
0 0 0 0 0
0 0 102 104 103
0 0 102 105- 0
0 0 0 0 0
0 0 102 104 103
0 0 0 0 0
0) 0 102 105 0
0) 0 0 103 0
0 0 0 0 0
0 0 102 0 0
0 0 0 0 0
00 0 0 0
105 0 0 0 10' 0
0 0 0 0 0
0 0 0 00
0 0 0 0 0
0 0 0 0 0
10' 0 0 0 0 0
0 0 0 0 0
102 0 0 0 0
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Tlhus, E. coli were as prone to localize in the prostate after inoculation into
the bladder urine as Pseitdomonas altlhouglh abscess formation was not seen
witlh E. coli.
Direct Inocil1ation of Bacteria into the Prostate
Varying inocula of Ps. aeritginiosa were injected directly into the prostate of
male rats and bacteriologic stu(lies conclucted 4-5 (lays later (Table 3). Althoulglh
persistence an(I multiplication of bacteria was common, gross abscess formation
was inconstant. Nevertlheless, abscess formation did occur witlh injection of as
few as 102 Pseuidornonas into the prostate.
Similar restults were obtained witlh E. coli altlhouglh the abscesses whiclh were
seen were smaller in size (Table 3). Typical abscess formation witlh Pseldornonas
is slhowni in Fig. 1.
The difference between the susceptibility of the prostate to abscess formation
witlh E. coli and Psentdomoonas was best demonistrated in tests made 10-26 (lays
after inoculation of bacteria directly into the prostate. Of 14 rats inoculated
witli 10" E. coli, Ino abscesses were seen and bacteria, mostly in low number, were
recovered from only five prostates. In contrast, the eiglht animals given one-tenth
the number of Psentdonmonas all had large, easily visible prostatic abscesses and
all but one contained large numbers of bacteria (Table 4).
Tlhus, 4 days after injection of bacteria into the prostate there was little dif-
ference in susceptibility of the prostate to infection witlh E. coli or Pseudornonas.
_..
......................... _: .... : . - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .....
*. .. .. ....
..:.. ....:.
i IC
Fhc. 1. Typical abscess formationi in the prostate 4 days after the dlirect inocuilation of 104
Pseudiorinotnas aeruginosa (right). The normal size(d prostate on1 the left was removed from an-
other aniimal 4 (lays after it had been injected directly Twith 108 E. coli.
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DiRECr INOCULATION OF Ps. aeruginosa OR E. coli INTO PROSTATE OF RATS
DRINKING TAP WATER. BACTERIOLOGIC STUDIES AFTER 4 DAYS"
Pseudomonas
Kidneys
Inoc. Left Right Bladder Prostate Urine
108 10' 104 108 106 >104
10S 104 106 10'
103 104 106 106 103
103 104 106 106 >104
0 0 102 102
0 0 103 106 0
107
106, 0 104
0 0
>106
>10_, 0
0r,
10' 0 0 >10'
0 0 0
0 0 0
0 0 104 >106
0 104 10or >106f
0 104 105 >106f
0 0 0 0
103 0 0 0 0
o 0 0 0
0 0 0 0
0 0 0 104
0 0 0 104
0 0 103 >106
0
0
0
0
0
0
0
0
0
0
0
0
102
E. coli
Kidneys
Left Right Bladder Prostate Urine
102 0 104 105 105
0 0 103 103 0
0 0 0 104 0
0 104 103
0 0 0 0 0
0 0 104 0
0 10 104 104 0
0 0 103 105 0
0 0 104 105
102 102 103 106 0
103 0 103 0
0 102 0 0
0 0 0 0
0 0 0 102 0
0 0 0 105 0
0 0 0 106 0
0 0 0 105 103
0 0 0 105 0
0 0 0 0 0
0 0 0 104 0
0 0 0 103 0
0 0 0 104 0
0 0 0 10 0
0 0 0 >105 0
0 0 0 >105 0
0 0 0 >105 0
0 0 0 0ii 0
0 0 0 0 0
0 0 102 106f 0
0 0 102 102 0
0 00 0 0
10 0 0 10 0
0 0 0 0 0
0 0 0 102 0
0 0 0 0 0
0 0 0 0 0
0 103 >105 103
0 103 >10 -
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 103 0
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TABLE 3 (continued)
Pseudon onas E. coli
Kidncys Kidneys
Ilioc. Left Right Bladder Prostate Urine Left Right Bladder Prostate Urinie
o 0 0 0 0
o 0 0 0 0
o 0 0 0 0
102 0 0 103 0
0 0 0 0 0 0 0 0
o 0 0 0 0 0 0 0 0
0 0 0 0 0 103 103 >I0. 0
0 104 105 >106 0 0 0 0 0 0
0 0 0 0 102 0 0 0 0 0
0 0 0 0 0 0
aRestilt uniderlined in(licates findinig of gross abscess.
On the otlher lhancl 10-26 days later, Pseuidornonas persistedl and abscesses were
easily visible whereas E. coli were largely cleare(d and no gross evidence of ai)s-
cess formation was (letectable. This was in accord witli the findings after in-
oculation of bacteria into the bladder ILtimen wlhen prostatic abscesses were fotulln
after clhallenge witlh Psedornonas but not E. coli.
The Role of the Prostate in Clearanice of E. coli durintg 1,Vatlr) DLiuresis
Previous stutdies had slhown that clhronic water tlituresis impaired the clearaince
of E. coli from the blad(ler urine(l,2,4). This effect was easily detectable witllin
4 days of clhallenige witlh bacteria. A repetition of these experiments dlemoni-
strate(i that tiie impaired clearanice of E. coli from the turinary tract dtIlrillg
water cliuresis was associated witlh the fincling of large ntumbers of E. coli in
the prostate and occasional abscess formation (Table 5).
It was reasonetl that if this increasedl susceptil)ility to E. coli lprostate inifec-
tion were the cause of decreased clearance of E. coli withlinl the bladder lutmeni
tlurino water ditiresis this miglht be evidlent up)on inijectioni of E. coli into the
prost lte of aniimals tnd(lergoing water clitiresis.
A group of 16 male rats witlh established water (lituresis were inoctulate(d witlh
l0-, 10t; anid 107 E. coli directly inito the prostate. Bacteriologic stul(ly 4 (lays after
revealed the total absence of abscess formation and that clealrance of E. coli
from the prostate was similar to the clearance in aniimals (lrinkinig normall vol-
tumes of tap water (Table 6, compare witlh Table 3). Ftirtlhermore, in onlly one
instance was there evideence of significant egress of bacteria into the turine. It was
al)parent, thierefore, that if water tliuresis hlad anyz effect on the clearance of
bacteria from the prostate it was in the (lirectioni of inore effective clearance.
An indlirect exatmination of the role of the prostate under these circulmstances
was carriedl ott by testing the effect of water (litresis onl the clearanice of E. coli
inioculatedI into the bladder cavity in female rats. Bacteriologic stuldlies carrietd
out 4 days and 3-4 weeks after inoctulation of 10: E. coli into the bladder lutmen
revealed the same impairment of clearance in female rats (Table 7) as was dem-
565, ronistrate(I in male rats in the present series of experiments (Table 5) and in
previotis studies(l).
Thus, the prostatic infections found in animals witlh impaired clearance of
E. coli during water diuresis seeme(I to result from rather than be a cause of
the persistence of E. coli in the urine.
The Effect of Water Dimresis on the Clearanice of Ps. aeruginosa from the Bladder
UrinlC
Water diuresis, known to markedlly decrease the clearance of E. coli after
TABLE 4
DIRECT INOCULATION OF PS. alelginlosa OR F. coli INTO PROSTATF OF RATS DRINKING TAP WVATER.
BACTERIOLOGIC lSTUDIES AFTER 10-26 DAYS"
PseudollonaSb E. colic
Kidneys Kidneys
Left Right Bladder Prostate Urine Left Right Bladdler Prostate Urinie
0 0 1lo >10'5' 0 0 0 103 >10 0
0 0 10 >105' 0 0 0 0 0 0
0 102 0 >105 0 0 10 103 0 104
0 0 0 >0 0 0 0 0 0 0
0 0 0 10' 0 0 0 0 0 0
0) 0 0 10"; 0 0 0 0 0 0
0 0 0 >106 0 0 0 102 >104 0
0 0 0 0 0 0 0 0 0 -
0 0 0 0 0
0 0 0 0 0
0 0 0 10 0
0 0 10 103 0
0 0 0 104 0
0 0 0 0 0
Equivalent ntlminbers of animals in each group were examinedl at similar perio(is of time over
the ilnterval 10-26 days. Results ul(lerlinied ind(licates finiding of gross abscess.
b IllOCtIltIm; 10' Pseludonionas.
IIn1ociltlm; 10' E. coli.
TABLE 5
BACTIRIOLOGIC STUDIXs 4 DAYS AFTER INOCULATION OF E. coli INTO THE BLADDER LuM,IEN
OF MALE RATS DRINKIN(G 50/, GLUCOSE"
Left Right
Iiiocultum kidniiey kidney Bladder Prostate Urine
10' 102' 10 >10 104
101 10:3 >106 >105
10' 10' >106 >10I
10:. 10 10' 0
0 0 0 0 0
10' 10' 1o--, >106 >10-
1W 10 106 >10'; >105
102 10 100 10 >105
102 102 103 10' 102
6 Result uniderlinied inidicates findIinig of gross abscess.
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inoculation into the bladder cavity of rats, lhal no definite effect upon the clear-
ance of Pseudomontas in the urine or in the prostate; with test inocula of 105-108
microorganisms 16/25 male rats drinking tap water hiad sterile urines and 10/21
urines were sterile in animals drinkiing 5%0 glucose. Witlh inocula of 10>-104
Psecudomonas, urines were sterile in 12/13 rats drinking tap water and 17-19
rats drinking 5% glucose.
Since it was slhown previously in mice that decreased fluid intake after Pseudo-
monas inoculations preventedI a(lequate testing of the effect of water diuresis
witlh this organism, particular attention was directed to that problem in these
stuidies(4). Whlereas a (lecrease in fluid intake occurred (luring the day of opera-
tion in all animals, those tdriniking 5% glucose continued to consume two to four
times more fluidl than those animals clrinking water. By the first postoperative day
fluid differences were similar to those wlhiclh lhad been establislhed preoperatively
and wlhich have been observedl in previous experiments(l). Tlhus, water diuresis
did not have an effect on Pseitdomonas clearance from the uirinary tract compar-
aIble to that wlhiclh lhas been demonstrated for E. coli.
DISCUSSION
The )resent exl)eriments were undertaken wlhen prostatic abscess formation
was found inicidentally during studies of Pseidomtionas urinary infection in rats.
Inoculation of Psectdoiniotias into the blad(ler cavity was seen to frequently re-
sult in the recovery of large nuimbers of bacilli from the prostate with occasional
gross abscess formation (Table 1). The clearance of Pseiidotilonlas from tlle uri-
nary tract after inoculation of bacteria into the bladder was similar in females
TABLE 6
INOCULATION OF E. coli INTO T11EW PROSTATE OF RATS UNDERGOING WV(TFR DIURESIS
BACTLIRIOLOGIC STUDY AFTER 4 DAYS
Kidnieys
Iniociluim Left Right Bladder Prostate Uriine
I107 102 104 10' 10 106
0 0 0 10 0
O 0 102 103 0
o) 0 0 10 0
0 0 10 105 103
0 0 0 105 0
10'; 0 0 0 10 0
O 0 0 102 0
0 0 0 102 0
0 0 0 0 0
0 0 0 105 0
10) 0 0 0 0 0
0 0 0 10 0
0 0 0 10 0
0 0 0 10 0
0 0 0 0 0
567and males. Thus, tihe prostate did not seem to be an important factor influenc-
ing the clearance of Psenidornonas from the turine. Indeed, it was remarkable
that prostatic infection was present in many animals at the same time that
blad(ler turine (obtaine(d by bladder luncture at laparotomy) was sterile. These
studies were conducted over an interval of only 4 days and tlhus the possibility
remaine(l that persistent prostatic infection miglht be more important as a catuse
of urinary infection.
Escherichia coli were also fouLnd to I)e capable of freely enterinig the prostate
from the urine after an initerval of 4 (lays buit in conitrast to the observations
witlh Pseuidotmonmas, gross abscesses were not observed (Table 2). Tlhus, Pseutdo-
monias seemecl more prone to produtice prostatic abscesses than E. coli. This
concltusion dlidl not r-eceive stronig stupport from experiments wlhere bacteria were
injectedi directly into the prostate (Table 3). In the case of bothi test microorgan-
isms, inocula as low as 102 viable ullits were capablle of p)roducing infection
TABLE 7
INOCULATION OF 103 '. coli INTO TE BLADDER OF FEMALE RATS DRINKING TAP WVATER
OR 5(- GixUcosu,
Tap wvater
Right
kidney
10I
0
0
I (13
0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
() 0
5% Gltucose
Left Right
kidlncy kidney Urine Urine
Bacteriologic sttudy aftcr 4 days
10' 0 0 0
0 104 10' 106
0 10' 106 10'
0 10' 106 106
103' 10 10'l 106
0 0 0 0
Bacteiiologic study afteI 3-4 wvceks
0 0
0 0
0 106
0 0
0 104
0 0
0) 0
0) 104
0) 103
0 10'
0 103
0
0 0
0 ()
0
0 0
0 10'
0
0
0
0
0 0
10' 106
106
0 0
10' 10'
0 0
0 0
10 106
0
10'
0 0
0 0
0 0
0 0
0 0
102 106
10- 10"i
0 106
Left
kidntiey
103
0
0
0
0
0
568 FREEDMANEXPERIMENTAI, PYELONEPHRITIS. XVIII
witlh abscess formation. It was noted, however, that the abscesses resulting from
injection of E. coli were smaller than those due to Pseutdomotnas. Once again, it
was seen that altlhouglh bacteria easily gained access to the prostate from the
bladder urine, they were not often detectable in the urine despite the presence
of suppurative inifection in the prostate.
The difference in susceptibility to infection and abscess formation with the
two microorganisms was clearly (lemonstrate(l in studies extending from 10 to 26
days after prostatic injection (table 4). In these experiments prostatic abscesses
and infection witlh viable bacteria were seen to be mruclh more common witl
Psentdotinonias than witlh E. coli.
Tlherefore, it was concltuded that the test Pseiidoiinonas acrugigosa was more
capable of produtcing prolonged siitppur-ative infection ii 1 tie prostate of the
rat t/ian E. coli.
Since water diiuresis lhacd previouisly been slhown to impair the clearance of
E. coli from the uriine these experimenits were rep)eated withl particulctr attention
(directed to the condition of the prostate. It was found that in as short a period
as 4 days after inoculating b)acteria in animals und(lergoing water diuresis, tlle
prostate contained large nulnl)ers of bacteria an(l prostatic abscess formation
was comimon (Table 2). It was apparent that lrostatic infection lhad to be
coIlsidlere(l as a cautse of the impaired clearanice of E. coli seen in rats undergoing
water ditlresis.
This clid not seem likely, lowever, since lbacteria (lid not easily enter the uirine
after direct inoculation of bacteria into the prostate even in the presence of sup-
)urative prostatic infection (Tables 3 and 4). This impression was confirmedl by
injecting E. coli (lirectly into the pirostate of animals un(lergoing water diuresis
(Table 6). There was no (lifferenice in bacterial clearance as compared to animals
on a normal water intake (Table 2). Tlus, the ability of water diuresis to inm-
pair the clearance of E. coli from the utrinary tract was apparently not due to,
prostatic infectioni even tlhouglh suclh infections were a common accompaniment
of the bacterituria associatedl witlh water diuresis. Furtlher suipport for this view
was obtained by the (demonstration that water diuresis hiad the same effect on
bacterial clearance from the urinary tract in the female (Table 7) as had been
(lemonstrated in the male. It is wortlh noting also, that the failure of water
dtiuresis to impair clearance of bacteria from the prostate is furtlher evidence for
a specific effect of water diuiresis in other zones of the urinary tract and against
ainy nonspecific effect of water dliuresis on host inifections.
In an earlier stu(ly it was not possible to satisfactorily test the effect of water
diuresis on Psenidomonas infection because the studies were conducted in mice
and water diuresis was not maintained in that species after bacterial challenge(4).
The rat does not behave like the mouse in this respect and is able to maintain
a good water intake after operation and bacterial challenge. Despite this, water
diuresis was found to be witlhout effect oIn the clearance of Psetudomonas from
the urinary tract. This confirms the view previously derived from studies in
mice that the effect of water diuresis on infections within the urinary tract
varies with the microorganisms under study.
569This negative finding coupled with the demonstration of increased suscepti-
bility of the prostate to Pseudomonas as compared to E. coli infection suggests
that the factors determining the initiation and persistence of infection in the
urinary tract of the rat are different for Pseudomonas and E. coli.
Since the completion of these experiments Friedlander and Braude have re-
ported an important role for prostate infection in the pathogenesis of proteus
pyelonephritis in the rat(5). Clearly, it is necessary to consider the possible role
of the prostate in future studies of the pathogenesis of urinary infections in
animals. The question as to whether the antibacterial nature of the prostatic
secretion(6) determines the susceptibility of the organ to infection in man and
animals remains as a problem for future study.
SUMMARY
Experiments were performed to study the susceptibility of the prostate to
infection with Ps. aeruginosa and E. coli in rats and to investigate to what ex-
tent prostatic infection was an important factor in the impairment of bacterial
clearance from the urinary tract during water diuresis.
Bacteria inoculated into the bladder cavity easily gained access to the prostate
where gross abscesses resulted from Pseudomonas but not E. coli. Direct prostatic
injection of as few as 102 viable microbial units resulted in prostate infection
within 4 days with both organisms but the abscesses resulting from Pseudomonas
were larger than those resulting from E. coli. After 10-26 days Pseudomonas
abscesses persisted and were found to contain large numbers of bacteria whereas
there was no evidence of E. coli abscesses and the bacteria were almost com-
pletely cleared. Bacteria were only rarely detected in the urine of animals with
prostatic infections produced by inoculation of bacteria into the prostate.
Water diuresis increased markedly the number of E. coli recovered from the
prostate after inoculation of bacteria into the bladder lumen, and prostatic
abscess formation was common. However, water diuresis in association with
injection of E. coli directly into the prostate did not affect the normal rate of
clearance of microorganisms from that organ. Water diuresis impaired the clear-
ance of E. coli from the urinary tract of female rats as it did with male rats. It
is concluded that the ability of water diuresis to impair the clearance of E. coli
from the urine in rats is not a result of prostatic infection.
In contrast to E. coli, the clearance of Ps. aeruginosa from the urinary tract
was not affected by water diuresis. Thus, it would appear that the factors deter-
mining the initiation and persistence of infection in the urinary tract of the
rat are different for Ps. aeruginosa and E. coli.
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